[The response of monoamines in the rat brain to local vibration exposure].
An experimental study was performed to investigate the effects of local vibration on the brain monoamines of rats. The rats' hind limbs were exposed to vertical sinusoidal vibration at frequencies of 20-960 Hz under constant acceleration of 50 m/S2 for 240 min. Rats were decapitated immediately after the exposure, the brains were quickly removed from the cranium and blood was collected in a heparinized beaker. The brain was divided into seven regions on an ice plate, and the changes of norepinephrine (NE), dopamine (DA) and serotonin (5-HT) in the whole brain or regional brains were examined. Furthermore, to investigate the mechanism of the appearance of peripheral effects induced by local vibration, the response of plasma dopamine-beta-hydroxylase (DBH) activity was observed with and without pretreatment by 6-hydroxydopamine (6-OHDA), known as a drug for chemical sympathectomy. The amines were determined by fluorometry and DBH activity was by radioimmunoassay. The results obtained were as follows: NE level in the whole brain showed a tendency to decrease compared with the controls at a frequency of 120 Hz and an acceleration of 50 m/S2. Levels of DA and 5-HT in the whole brain showed no particular changes at any frequencies used in the present study. In the study of regional brains, NE showed a tendency to decrease at a frequency of 60 Hz and a significant decrease at a frequency of 120 Hz in the hypothalamus. In the hippocampus, NE showed significant decreases at frequencies of 60 Hz, 120 Hz and 240 Hz, especially at 120 Hz. DA showed a tendency to decrease in the striatum at a frequency of 20 Hz and a significant increase at a frequency of 60 Hz in the medulla oblongata and pons. 5-HT showed a significant increase in the hypothalamus at frequencies of 20 Hz and 120 Hz. The changes in brain amines induced by local vibration were compared with those by whole body vibration. By exposure to local vibration at a frequency of 20 Hz and acceleration of 50 m/S2, the amines in the whole brain were not meaningfully affected, whereas in whole body vibration at the same frequency and acceleration significant effects were observed. NE level was decreased significantly to 57% of that of the control in whole body vibration (20 Hz, 50 m/S2) and showed a tendency to decrease to 79% of that of the control in local vibration (120 Hz, 50 m/S2). Thus the effect of whole body vibration was much greater than that by local vibration.(ABSTRACT TRUNCATED AT 400 WORDS)